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(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a hydrophilic polymer 
that responds to the chirality of optically active 
materials in a wide range with a higher sensitivity. 
SOLUTION: A poly (alkoxyhydroxyphosphorylarylacetylene) 
or a salt thereof is used that is represented by 
general formula (1) (wherein Ar is an aryl group; R is 
an alkyl group; and (n) is >5) . The poly 
(alkoxyhydroxyphosphorylarylacetylene) or the salt is 
used for a chiral sensor or an optical resolution \ 
agent. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] General formula [1] 
[Formula 1] 



(Ar shows an aryl group among a formula, R shows an alkyl group, and n shows five or 
more numbers. ) Pori (alkoxy hydroxy HOSUHORIRUARIRU acetylene) expressed or its salt. 
[Claim 2] Pori (alkoxy hydroxy HOSUHORIRUARIRU acetylene) according to claim 1 whose 
aryl group is a ring type aryl group, or its salt. 

[Claim 3] Pori (alkoxy hydroxy HOSUHORIRUARIRU acetylene) according to claim 2 whose 
aryl group is a phenyl group, or its salt. 

[Claim 4] Pori (alkoxy hydroxy HOSUHORIRUARIRU acetylene) according to claim 1 to 3 
whose alkoxy hydroxy phosphoryl aryl group is a 4-(ethoxy hydroxy phosphoryl) phenyl 
group, or its salt. 

[Claim 5] The chiral sensor which consists of Pori (alkoxy hydroxy HOSUHORIRUARIRU 
acetylene) or its salt according to claim 1 to 4. 

[Claim 6] The chiral sensor according to claim 5 Pori (alkoxy hydroxy HOSUHORIRUARIRU 
acetylene) or its salt of whose is Pori [(4-(ethoxy hydroxy phosphoryl) phenyl) 
acetylene] or its salt. 

[Claim 7] The optical-resolution agent which consists of Pori (alkoxy hydroxy 
HOSUHORIRUARIRU acetylene) or its salt according to claim 1 to 4. 

[Claim 8] The chiral sensor according to claim 7 Pori (alkoxy hydroxy HOSUHORIRUARIRU 
acetylene) or its salt of whose is Pori [(4-(ethoxy hydroxy phosphoryl) phenyl) 
acetylene] or its salt. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a new polyacethylene derivative, the 
chiral sensor using this, and the optical-resolution agent using this. The derivative of 
this invention has underwater the peculiar property in which circular dichroism is shown 
in a long wavelength field under existence of optical activity amine and amino alcohol, 
aminosugar, amino acid, oligopeptide, a polypeptide, sugar, etc., and the use as 
high-performance material, such as a chiral sensor, an optical-resolution agent, liquid 
crystal, and a non-linear optical material, is expected. 
[0002] 

[Description of the Prior Art] As matter which has optical dissymmetry, many things, 
such as what has asymmetrical carbon, and a thing which has the so-called molecular 
dissymmetry, are known, and these matter is widely used in the industrial world as 
high-performance material, such as an optical-resolution agent, a liquid crystal 
ingredient, a chiral sensor, and a non-linear optical material. Also in these 
dissymmetry molecules, the high polymer which has molecular dissymmetry attracts 
attention in recent years, and Pori (methacrylic-acid triphenylmethyl) (JP, 56-106907, A) , 
an optical-activity polyacrylic acid amide derivative (JP, 56-167708, A) , etc. which have 
the helical structure, for example and have high optical activity are known. 
[0003] this invention persons are doing header patent application of the polymer of 
acetylene (4-carboxyphenyl) showing the induction circular dichroism (ICD) of a fission 
mold to the inside of an organic solvent like dimethyl sulfoxide (DMS0) , optical 
activity amino acid, or amino alcohol underwater previously (JP, 9-176243, A) . Moreover, 
discovering ICD also finds an organic solvent and underwater either out to high 
sensitivity, and, similarly Pori [ (4-phosphono phenyl) acetylene] which is the polymer 
which has acid, strong phosphorous acid residue by the substitute of a carboxyl group is 
carrying out patent application to it (application for patent No. 111548 [ 2000 to ]). 
Especially in the latter, it answered in high selection to the aminosugar containing the 
streptomycin which is amino acid and an antibiotic underwater, and ICD was shown, 
although the use as a chiral sensor can expect very much with this unique property — 
more — high sensitivity — and the further development of the hydrophilic polymer which 
answers the chirality of the wide range optically active substance is desired. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the polymer 
of the hydrophilic property which is high sensitivity more and answers the chirality of 
the wide range optically active substance. 
[0005] 

[Means for Solving the Problem] The result of having repeated research wholeheartedly in 
order that this invention persons might solve the above-mentioned technical problem, 
Pori [(4-(ethoxy hydroxy phosphoryl) phenyl) acetylene] which carried out ethyl 
esterif ication of one hydroxyl group of a phosphono radical an organic solvent and 
underwater either As opposed to all the amino acid from which 18 kinds excluding [ 
discovering ICD to high sensitivity further rather than Pori [(4-phosphono phenyl) 
acetylene] and ] a header and the proline which especially has the 2nd class amino group 
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underwater are reached When the absolute configuration was the same, it came to complete 
[ discovering ICD of a same sign ] a header and this invention for a header and also 
answering the chirality of sugar, such as oligopeptide, a polypeptide, and a glucose, 
and ICD being shown further. 

[0006] That is, this invention is a general formula [1]. 
[Formula 2] 



Ar 

\/ OH 

a \qr 



( — Ar shows an aryl group among a formula, R shows an alkyl group, and n shows five or 
more numbers. ) — it is related with Pori (alkoxy hydroxy HOSUHORIRUARIRU acetylene) 
expressed or its salt. Moreover, this invention relates to the chiral sensor which 
consists of said Pori (alkoxy hydroxy HOSUHORIRUARIRU acetylene) or its salt, or an 
optical-resolution agent. 

[0007] Although development of an underwater dissymmetry discernment system was actively 
studied within and without the country from a viewpoint of an environmental problem in 
recent years, there was almost no example detected to high sensitivity by direct 
underwater until now, without derivatizing chirality, such as amino alcohol, and amino 
acid, sugar. Although this invention persons are using a polyelectrolyte and developed 
Pori (carboxy aryl acetylene) which thinks that it leads to the invention of the 
difficult underwater and new chirality discernment ingredient, and has a carboxyl group 
in a side chain previously by the former low-molecular system (JP, 9-176243, A) , they were 
not what has not necessarily sufficient engine performance in points, such as 
sensibility and a hydrophilic property. Then, it is phosphorous acid derivative [Pori 
(by having used phosphono aryl acetylene], the new chirality discernment ingredient with 
which sensibility and a hydrophilic property have been improved sharply was able to be 
invented (application for patent No. 111548 [ 2000 to ]).) where acidity is more strong 
next instead of the carboxyl group of a side chain. And it found out discovering ICD to 
high sensitivity further by esterifying one hydroxyl group of the phosphono radical of 
this Pori (phosphono aryl acetylene) further. By applying this invention, it is thought 
that use in the high sensitivity sensor of biomolecules, such as amino acid, and 
aminosugar, sugar, is attained. 
[0008] For example, a degree type [2] 
[Formula 3] 



C2] 

OEt 



It comes out, and Pori [(4-(ethoxy hydroxy phosphoryl) phenyl) acetylene] (henceforth a 
polymer 1) expressed is made into an example, and is explained. The polymer 1 was a 
yellow solid-state, has absorption in an ultraviolet-visible region, and showed the 
induction circular dichroism (ICD) peak of a fission mold in DMS0 to this field under an 
optical activity amine or amino alcohol existence. For example, the induction circular 
dichroism (ICD) peak of a fission mold was shown under (R)- of optical activity, or 
(S)-l-(l-naphthyl) ethylamine (compound (2)) existence. The absorption spectrum and CD 
spectrum of a polymer 1 under the (R)- or (S) -1- (1-naphthyl) ethylamine existence in a 
room temperature (about 25 degrees C) are shown in drawing 3 among DMS0. (a) in drawing 
3 is [ CD spectrum of polymer 1- (R) -1- (1-naphthyl) ethylamine and (c of CD spectrum of 
polymer 1- (S) -1- (l-naphthyl) ethylamine and (b)) ] the absorption spectrums of polymer 
1- (R) -1- (1-naphthyl) ethylamine. 
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[0009] an amine and amino alcohol optical activity [ result / this ] — the phosphorous 
acid residue of a polymer 1 — interacting — therefore, a principal chain — right and 
left — either — since the distorted helical structure was formed in the one direction, 
it is thought that ICD appeared. 

[0010] Furthermore, a polymer 1 is the following type [** 4]. 
|^ Wz ^ nh 2 

XT cr cr 

<*> 2 (5>2 (*>3 (*>4 



OX 

OH 



(5>5 



(Xg» oX 

Compound (2) come out of and expressed Although ICD was similarly shown under the 
optical-activity amine of - (10), or amino alcohol existence, when the absolute 
configuration was the same about the 1st class amine, it turned out that there is an 
inclination which shows ICD of a same sign. If this property is used, it is possible to 
use ICD of a polymer 1 as a means to expect the absolute configuration of various 
amines. When the amount of an amine was changed and the reinforcement of ICD was 
measured, it turned out that ICD reinforcement reaches saturation in an almost 
equivalent amine. Considering that the amine of 10 or more equivalence was required in 
the case of the polymer of acetylene (4-carboxyphenyl) compounded before for ICD 
reinforcement to reach saturation, it can be said that a polymer 1 is high sensitivity 
very much. 

[0011] The result of ICD in DMS0 of the optical-activity amine of compound (2) - (10) 

described above to Table 1 and the polymer 1 under amino alcohol existence is shown 

collectively. 

[0012] 

[Table 1] 



7»£ > 




SR1 K> 


b> 


«33 7 h> 












(/0-2 




0.89 (435) 




5.58 (370) 




5.24 (333) 


6S>-2 


+ 


0.90 (436) 




5.54 (370) 


+ 


5.21 (333) 


(K)-3 




0.84 (435) 


+ 


5.18 (369) 




4.97 (331) 


<*>4 




0.46 (436) 


+ 


2.78 (369) 




2.79 (333) 


(5>5 


+ 


1.09 (437) 




5.89 (371) 


+ 


6.16(335) 


CSX* 




0.16 (439) 




0.87 (369) 


+ 


0.88 (332) 




+ 


1.17(439) 




6.15 (371) 


+ 


6.20 (334) 






0.93 (438) 


+ 


5.44(372) 




5.60(333) 






1.18(438) 


+ 


6.17(370) 




5.89 (334) 


(IS, 2/0-10 


+ 


1.18(439) 




632 (371) 


+ 


6.31 (334) 



[0013] In addition, the Measuring condition of ICD in Table 1 is as follows. 
Measuring condition (Table 1) 

polymer 1:1.0 mg/mL: 4. 8mmol monomeric unit / mL chiral amine / 1 (mole ratio) : polymer 10 
solvent: — DMS0 eel length: — 0.05cm measurement temperature: — room temperature 
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(about 25 degrees C) 

[theta] ; unit (degree cm2 dmol-l) 

lambda; unit (nm) 

[0014] Under amino acid existence, the polymer 1 is meltable in water to optical 
activity amine and amino alcohol, and a pan, and showed ICD of a fission mold to 
conjugated-double-bond absorption of a polymer principal chain like [ underwater ] the 
inside of DMSO. CD spectrum and the absorption spectrum under (S) -phenyl ARANI Norian 
(7) existence in underwater and a room temperature (about 25 degrees C) are shown in 
drawing 4 . (a) in drawing 4 is CD spectrum of polymer 1-(S) -phenyl ARANI Norian, and 
(b) is the absorption spectrum of polymer 1-(S) -phenyl ARANI Norian. 
[0015] The underwater absorption spectrum and underwater CD spectrum of a polymer 1 
under L-alanine existence (underwater, 0 degree C, and 25 degrees C) are shown in 
drawing 5 . CD spectrum (each of a polymer 1-L-alanine, 25 degrees C, and 0 degree C) 
and (c of (a) in drawing 5 and (b)) are the 25-degree C absorption spectrums of a 
polymer 1-L-alanine. 

[0016] Furthermore, a polymer 1 is the following type and [Formula 5]. 
(sys (sye ( s>7 



Qr^™ CQ- cfx 

NH2 

(*>-* (l*2S)-9 (IJ,ZR)-10 

Compound (5) come out of and expressed ICD was similarly shown under the 
optical-activity amine of - (10), or amino alcohol existence. Moreover, it also turned 
out that the chirality of 19 kinds of all standard amino acid is answered, and ICD is 
shown. It turned out that ICD of a same sign is altogether shown to 18 kinds of all 
standard amino acid except the proline which has the 2nd class amino group especially 
about amino acid if the absolute configuration is the same. If this property is used, it 
is possible to use ICD of a polymer 1 as a means to expect the absolute configuration of 
amino acid underwater. The result of underwater ICD under various amino acid existences 
is summarized in Table 3, and the result of underwater ICD of various optical-activity 
amines and the polymer 1 under amino alcohol existence is shown in Table 2 in it. 
[0017] 
[Table 2] 



OH 





m^ 3»; h> 


M2 Uy K> 


3J3D-y h> 








tflJxlO^CX) 




[QxlO^CX) 


(.sys 




0.64 (432) 


+ 2.21 (367) 




2.09 (329) 




+ 


0.19 (433) 


0.63 (367) 


+ 


0.58 (328) 




+ 


1.46 (432) 


5.03 (366) 


+ 


4.40 (330) 




+ 


0.22 (433) 


0.72 (367) 


+ 


0.67 (331) 


ORJLS)-9 


+ 


1.41 (432) 


4.66 (368) 




4.07 (331) 


asoRyio 




1.44 (433) 


+ 5.29 (368) 




4.79 (331) 



[0018] 
[Table 3] 
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r 5 ^ « 




*23<y K> 


$|3 Z3 y h> 


[fl] x KT*(1) 








1 




0.95 (431) 




2.97 (368) 


2.67 (331) 


2 


L-/<U> 


0.25 (434) 


+ 


0.83 (367) 


0.73 (329) 


3 


L-o< V> 


1,19(432) 


+ 


4.04(367) 


3.70 (330) 


4 


L-f va-r 


0.96(432) 


+ 


3.27(367) 


3.02 (329) 


5 




+ 0.80(430) 


- 


2.46(368) 


+ 2.18(331) 


6 




0.88(431) 


+ 


2.97 (368) 


2.68 (330) 


7 


L-7l-^77-> 


0.60 (434) 


+ 


2.19 (368) 


1.97 (329) 


8 




0.45(431) 




1.42(368) 


1.23 (329) 


9 




0.60 (430) 


+ 


1.87(367) 


1.64(330) 


10* 




0.11(433) 


+ 


0.36 (367) 


0.32(328) 


■ tb 
11° 




0.11 (429) 


+ 


0.37 (368) 


0.32(331) 


12° 




0.02 (445) 




0.11(368) 


0.08 (337) 


13 b 




0.39 (432) 




1.20(368) 


1.00(328) 


14 c 




0.77 (362) 


+ 


4.56(366) 


- 3.89(326) 


15 




0.96(431) 


+ 


2.96(368) 


- 2.61 (330) 


1 A 

10 




0.08 (436) 


+ 


0.26(367) 


0.23 (327) 


17 


L-7/vjr = > 


0.17 (431) 


+ 


0.56(368) 


0.47 (332) 


18 




1.43(431) 


+ 


4.66(367) 


4.05 (330) 


19 




0.20 (431) 


+ 


0.64(368) 


0.54 (329) 



[0019] In addition, the Measuring condition of ICD of Table 2 is as follows. 
Measuring condition (Table 2) 

polymer 1:1.0 mg/mL:4. 8mmol monomeric unit / mL chiral amine / 1 (mole ratio) : polymer 10 

solvent: — water eel length: — 0.05cm measurement temperature: — room temperature 

(about 25 degrees C) 

[theta] ; unit (degree cm2 dmol-l) 

lambda; unit (nm) 

[0020] The Measuring condition of ICD in Table 3 is as follows. In addition, in amino 
acid / polymer 1 (mole ratio) : 2, polymer 1:0.1 mg/mL, eel length:lcm, and b, amino acid 
/ polymer 1 (mole ratio) : 5, polymer 1:0.5 mg/mL, eel length : 0. 2cm, and c express [ a of 
front Naka ] amino acid / polymer 1 (mole ratio) : 5. Moreover, about an aspartic acid, 
glutamic acid, and a thyrosin, since a polymer 1 did not dissolve if it remained as it 
is, IN NaOH was added and it measured in the place which set pH to 3.8, 3.8, and 6. 1, 
respectively, and the polymer 1 dissolved completely. 
Measuring condition (Table 3) 

polymer 1:1.0 mg/mL: 4. 8mmol monomeric unit / mL amino acid / 1 (mole ratio) : polymer 10 
solvent: — water eel length: — 0.1cm measurement temperature: — 0 degree C and 25 
degrees C (temperature control was performed using a Peltier style thermostat by Jasco 
Corp. ) . 

[theta] ; unit (degree cm2 dmol-l) 
lambda; unit (nm) 

[0021] A polymer 1 is underwater and is the following type [** 6]. 
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"koXS^^OH HoS^t^OH H HoS^L^o 

12 13 14 




Compound (12) come out of and expressed It also turned out under various optical 
activity aminosugar existences containing the antibiotic of - (16) that this field shows 
an ICD peak. The polymer of this invention was understood from this that the application 
as a dissymmetry discernment ingredient of various natural products is possible. The 
result of underwater ICD of the polymer 1 under various optical-activity aminosugar 
existences is collectively shown in Table 4. 
[0022] 
[Table 4] 





pH 




b> 








tfl5xi<r 3 o) 




ra* tflixio^(X) 


12 


73 




1.39 (430) 


+ 4.72 (367) 


4.17 (330) 


13 


8.0 




1.32(431) 


+ 4.41 (367) 


3.88 (330) 


14 


72 


+ 


0.22 (438) 


0.43 (372) 


+ 0.17(313) 


15 


122 




1 39 (429) 


+ 4.41 (366) 


3.81 (329) 


16 


9.9 


+ 


0.07 (430) 


Q-25 (364) 





[0023] In addition, the Measuring condition of ICD of Table 4 is as follows. Measurement 
was performed in the place which added IN NaOH and was set to pH of front Naka. 
Measuring condition (Table 4) 

polymer 1:1.0 mg/mL: 4. 8mmol monomeric unit / mL aminosugar / 1 (mole ratio) : polymer 5 
solvent: — water eel length: — 0.1cm measurement temperature: — 0 degree C and 25 
degrees C (temperature control was performed using a Peltier style thermostat by Jasco 
Corp. ) 

[theta] ; unit (degree cm2 dmol-l) 
lambda; unit (nm) 

[0024] A polymer 1 is underwater and is the following type [** 7]. 
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H 2 N^A^ COjeH ^N^-y'^co^ ^V^fj^ 00 ^ 



( ^ U ^ JV4^ U -ir7 (L-7 7 -/V) ^ 'J SOWf iJ->> 

It came out and it also turned out that a long wavelength field shows an ICD peak also 
under existence of optical activity oligopeptide and polypeptide which are expressed, 
protein, etc. Moreover, since an ICD peak is shown in a long wavelength field also under 
the oligopeptide existence from which the amino terminus was protected, not only the 
electrostatic interaction between phosphorous acid residue and the amino group but 
hydrogen bond is considered to have played the important role. The result of underwater 
ICD of various optical activity oligopeptides and polypeptides, and the polymer 1 under 
protein existence is collectively shown in Table 5. 
[0025] 
[Table 5] 







igi =v K> 


11237 K> 


«3 h> 


ran 




Ms 10*0) 










1 




- 1.15(429) 


+ 


3.73 (367) 




339 (330) 


2 




1.29(431) 


+ 


4.27 (368) 




3.99(330) 


3 


(L-79-A)-L-7 9-> 


- 1.25 (432) 


+ 


4.15 (3ff7) 




3.88 (329) 


4 


( * y y wu>-l-t?-> 


- 138(432) 


+ 


4.69(368) 




436 (330) 


5 


(L- — 7lA)yyy^ij^> 


+ 0.67(431) 




229 (368) 


+ 


2.06 (331) 


6 




- 1.07 (430) 


+ 


3.70 (367) 




3.43 (329) 


7 
8 


(N-7*f^..77-A)(L-75zA) 


- 0S6 (429) 

- 0.27(429) 


+ 
+ 


1.78 (368) 
0.88 (369) 




1.62 (330) 
0.82(330) 


9 




+ 1.20(429) 




4.24(366) 


+ 


3.77(328) 


10 








0.14(369) 


+ 


0.12(333) 


11 




0.08 (428) 


+ 


0 24 (364) 




0.20 (326) 


12* 


#y(L-'Ji?» 


+ 0.22(430) 




0.69(366) 


+ 


0.62(327) 



[0026] The Measuring condition of ICD in Table 5 is as follows. In addition, front Naka 
and a express Pori (L-lysine) / polymer 1 (mole ratio of monomeric unit) :5. moreover — 
since a polymer 1 did not dissolve about a lysozyme, a fibrinogen, and Pori (L-lysine) 
if it remained as it is — IN NaOH — in addition, it measured in the place which set pH 
to 11.9, 9.6, and 12.3, respectively, and the polymer 1 dissolved completely. 
Measuring condition (Table 5) 

polymer 1:1.0 mg/mL:4. 8mmol a monomeric unit / mL oligopeptide / polymer 1 (mole 

ratio): 10 polypeptide concentration: — 5.0 mg/mL solvent: — water eel length: — 0.1cm 

measurement temperature: — 25 degrees C (temperature control was performed using a 

Peltier style thermostat by Jasco Corp. ) 

[theta] ; unit (degree cm2 dmol-1) 

lambda; unit (nm) 

[0027] A polymer 1 is underwater and is the following type [** 8]. 
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26 77 



Compound (19) come out of and expressed It also turned out also under various optical 
activity sugar existences containing the monosaccharide and oligosaccharide of - (27) 
that a long wavelength field shows an ICD peak. The application as a dissymmetry 
discernment ingredient of various natural products which have phosphorous acid residue 
and the functional group in which hydrogen bond is possible from the above result is 
expected. The result of underwater ICD of the polymer 1 under various optical activity 
sugar existences is collectively shown in Table 6. 
[0028] 

[Table 6] 



II 




»1 ay h> 










m [6]*l<r 3 (X) 






19 


+ 


0.19 (437) 


0.24 (360) 






20 


+ 


2.22(429) 


7.19(367) 


+ 


6.68 (332) 


21 




0.40(435) 


+ 1.38 (364) 




1.28 (330) 


22 


+ 


0.61 (436) 


1-79(367) 


+ 


1.86(330) 


23 




1.51 (430) 


+ 5.32 (369) 




4.60(330) 


24 


+ 


0.97 (432) 


2.87 (366) 


+ 


2.58 (330) 


25 


+ 


0.48 (435) 


1.49 (372) 


+ 


1.65(331) 


26 


+ 


0.51 (428) 


1.59 (371) 


+ 


1.72(325) 


27 


+ 


3.46(434) 


10.8 (367) 


+ 


9.65(330) 



[0029] The Measuring condition of ICD in Table 6 is as follows. 
Measuring condition (Table 6) 

polymer 1:1.0 mg/mL:4. 8mmol monomeric unit / mL sugar unit / 1 (mole ratio) : polymer 100 
solvent: — water eel length: — 0.1cm measurement temperature: — 25 degrees C 
(temperature control was performed using a Peltier style thermostat by Jasco Corp. ) 
[theta] ; unit (degree cm2 dmol-1) 
lambda; unit (nm) 
[0030] 

[Embodiment of the Invention] As an aryl group shown by Ar in Pori (alkoxy hydroxy 
H0SUH0RIRUARIRU acetylene) expressed with the formula [1] of this invention the carbon 
numbers 6-30, such as a phenyl group, a naphthyl group, and a phenan tolyl group, — 
desirable — the monocycle type of 6-15 — The hetero aryl group of the monocycle type 
of 5 which contains 1-3 nitrogen atoms, such as a ring type aromatic series radical of a 
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condensed-ring type or a polycyclic type, and a pyridyl radical, a quinolyl radical, an 
oxygen atom, or a sulfur atom as a hetero atom - 8 members, a condensed-ring type, or a 
polycyclic type etc. is mentioned. Although it is characterized by the alkoxy hydroxy 
phosphoryl group [-P (0), (OH), and (OR)] having permuted Pori (alkoxy hydroxy 
HOSUHORIRUARIRU acetylene) of this invention by these aryl groups, and there will be 
especially no limit if it is a location replaceable as a permutation location of an 
alkoxy hydroxy phosphoryl group, the composite ease of carrying out etc. to the para 
position is desirable. Moreover, as an alkoxy group shown by OR, a methoxy group, an 
ethoxy radical, n-propoxy group, - an isopropoxy group, etc. are mentioned, for example. 
The aryl group shown by Ar may have a substituent other than the above mentioned alkoxy 
hydroxy phosphoryl group further, and an alkyl group, an alkoxy group, an ester group, 
etc. are mentioned as such a substituent. However, in order to make the hydrophilic 
property of the polymer of this invention hold, it is not desirable to introduce a 
hydrophobic substituent which bars the hydrophilic property of the polymer of this 
invention. 

[0031] The polymer of this invention can carry out the polymerization of the alkoxy 
hydroxy HOSUHORIRUARIRU acetylene which is the monomer, or its salt under coexistence of 
alkali, such as NaOH, to the bottom of existence of transition-metals compounds, such as 
Rh, Ru, W, and Mo, and the catalyst which consists of a transition metal complex 
preferably, and can manufacture it by neutralizing by HC1 etc. if needed after a 
polymerization. As a desirable polymerization catalyst, [Rh(cod)2] BF4- (nH20) (cod=l, 
5-cyclo-octadiene) etc. is mentioned. As a solvent in a polymerization reaction, aprotic 
polar solvents, such as hydrocarbon system solvents, such as ether system solvents, such 
as a tetrahydrofuran (THF) and dioxane, benzene, and toluene, dimethyl sulfoxide (DMSO) , 
and dimethylformamide (DMF) , water, etc. can be used. Reaction conditions, such as 
polymerization temperature and polymerization time amount, can determine suitably the 
boiling point temperature of low temperature - a solvent etc. The following examples can 
be referred to for details. 

[0032] As polymerization degree of the polymer of this invention, it is 500 or more 
still more preferably 100 or more more preferably 50 or more five or more. As a salt of 
the polymer of this invention, metal salts, such as sodium salt and potassium salt, 
organic ammonium salt, etc. are mentioned. The monomers at the time of manufacturing the 
polymer of this invention can be manufactured by the well-known approach. For example, 
after carrying out phosphorous acid dialkyl esterif ication of the substituent of a 
permutation aryl acetylene compound, it can manufacture by the approach of processing 
with alkali, such as NaOH, and removing only one alkyl group etc. The following examples 
can be referred to for details. 

[0033] Although Pori (alkoxy hydroxy HOSUHORIRUARIRU acetylene) of this invention has a 
desirable thing used as the helical structure of cis — tolan S0ID0, it is not limited to 
this. About the unique chiral discernment ability in which a new polyacethylene 
derivative and this derivative have this invention, there is a peculiar property in 
which the derivative of this invention shows circular dichroism underwater to a long 
wavelength field under existence of optical activity amine and amino alcohol, 
aminosugar, amino acid, oligopeptide, a polypeptide, sugar, etc. , and the use as 
high-performance material, such as a chiral sensor, an optical-resolution agent, liquid 
crystal, and a non-linear optical material, is expected. 
[0034] 

[Example] Hereafter, although an example explains this invention more concretely, this 
invention is not limited at all by these examples. 

[0035] Example 1 The synthetic scheme of the polymer of ****** of Pori [(4- (ethoxy 
hydroxy phosphoryl) phenyl) acetylene] (polymer 1) is shown below. 
[Formula 9] 
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CH 8 (Ph 3 P)^dC! 2 , Cul. PhsP 
+ H-OC-SHCHg - 



la 



H 3 OS 



9Hs 



PPh^TEA. CHg 



THF 



1 ) NaOH/BOH ^ 

2) HCIaq. 



OEt 



8 
ME PA 



[Rh(cod) 2 IBF 4 (nH 2 0) 



BF 4 * - rHzO 



NflOH/HzO, SO *C, 24 h 




(1) (4-(ethoxy hydroxy phosphoryl) phenyl) 4-promo iodobenzene 50g (l77mmol) was made to 
react with 4 hour trimethylsilyl acetylene 26mL (l86mmol) at a room temperature under a 
synthetic nitrogen-gas-atmosphere mind of acetylene (MEPA) the bottom of triphenyl 
phosphine 200mg (0. 7mmol), 267mg [ of copper iodide ] (l.4mmol), and triphenyl phosphine 
palladium dichloride 497mg (0. 7mmol) existence, and among desiccation triethylamine 
(500mL). The insoluble section was removed by filtration and the rough product was 
obtained quantitatively after distilling off a solvent, among these, 38. lg (l51mmol) — 
the mixed solvent of desiccation toluene (700mL) and triethylamine (32mL) — melting — 
triphenyl phosphine 7. 9g (30mmol) and tetrakistriphenyl phosphinepalladium 5. Og 
(4. 5mmol) — it was made to react under existence and phosphorous acid diethyl 23. 2mL 
(180mmol) and nitrogen-gas-atmosphere mind The insoluble section was removed by 
filtration after 2-hour reflux at 110 degrees C, and the solvent was distilled off after 
washing with aqueous ammonia. The column chromatography (an eluate, an 
ethyl-acetate :hexane = 1:5->10:0) by silica gel refined the product, and the 
corresponding trimethylsilyl acetylene derivative was obtained. Furthermore, it mixed 
with the THF solution (225mL) of the tetrabutylammonium fluoride of one convention among 
the desiccation tetrahydrofuran (THF) (200mL) , and agitated for 30 minutes at the room 
temperature, the trimethylsilyl radical was removed, and 18. 6g acetylene (4-diethyl 
phosphoryl phenyl) was obtained as a transparent and colorless liquid by vacuum 
distillation (boiling point (b. p. ) = 102 degrees C / 0. 5mmHg) . Among these, 4. lg was 
dissolved in ethanol (50mL) , the saturated water sodium oxide water solution (63mL) was 
added further, it agitated at the room temperature for 5 hours, and only one ethyl group 
was removed, and 11 convention hydrochloric-acid water solution was added until the 
solution became acidity. The insoluble section was removed by filtration, chloroform 
extracted, after desiccation and a solvent were distilled off for the chloroform layer 
with magnesium sulfate, and acetylene (following, MEPA, and brief sketch) 3. 7g which is 
the specified substance (4-(ethoxy hydroxy phosphoryl) phenyl) was obtained. 1H NMR 
spectrum of MEPA is shown in drawing 1 . 

[0036] (2) The polymerization reaction polymerization was performed under 
nitrogen-gas-atmosphere mind using distilled water deionized to the solvent. [Rh(cod)2] 
BF4- (nH20) (cod=l, 5-cyclo-octadiene) (8mg, 0. 024mmol) (the mole ratio of a monomer and 
a catalyst: [MEPA] /[Rh] =200) was used for MEPA (1. Og, 4. 8mmol) and a catalyst, and the 
polymerization was carried out at 30 degrees C for 24 hours the bottom of 
sodium-hydroxide (7. 2mmol) ( [Na0H]/[MEPA] = l. 5) existence, and among pure water. The 
reaction solution was poured out into the ethanol of an overlarge, and the yellow 
fibrous sodium salt (polymer 1-Na) of Pori [(4-(ethoxy hydroxy phosphoryl) phenyl) 
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acetylene] (polymer 1) was obtained quantitatively. After having dissolved the obtained 
polymer in distilled water (300mL) , centrifugal separation's having recovered the 
polymer after adding 5 convention hydrochloric-acid water solution (20mL) and agitating 
for 1 hour, and often washing with water, it was made to dry and the polymer 1 was 
obtained quantitatively. From 1H NMR spectrum of a polymer 1, it is thought that 
generation polymer stereoregularity is about 100% cis — tolan SOIDO. Also when an amine 
was used as a base, the polymer of 100% cis — tolan SOIDO structure was obtained. 
80-degree C 1H NMR spectrum is shown in drawing 2 among DMS0-d6 of a polymer 1. 
[0037] Example 2 The absorption spectrum and CD spectrum under (R)- [ of the polymer 1 
obtained in the dissymmetry discernment ability example 1 based on whorl induction ] or 
(S)-l-(l-naphthyl) ethylamine (2) existence were measured under the following 
conditions. 

Measuring condition ( drawing 3 ) 

Polymer 1:1.0 mg/mL:4. 8mmol Monomeric unit / mL(R)-, or (S) -l-(l-naphthyl) ethylamine 
(2) (48mmol) ([l-(l-naphthyl) ethylamine] / [polymer 1] =10 mol/mol) 

solvent: — DMS0 eel length: — 0.05cm measurement temperature: — a room temperature 
(about 25 degrees C) 

Absorption spectrum: Jasco Corp. JASC0 V-570CD spectrum: Jasco Corp. JASC0 A J-725L 
measurement result is shown in drawing 3 . (a) in drawing 3 is [ CD spectrum of polymer 
l-(R)-(2) and (c of CD spectrum of polymer l-(S)-(2) and (b)) ] the absorption spectrums 
of polymer l-(R)-(2). 

[0038] Example 3 The sign and molar ellipticity [theta] of the inside of DMS0 (Table 1) 
or the underwater (Tables 2-6) Cotton effect under existence of a polymer 1 were 
measured about the compound of measurement versatility of the fission mold Cotton effect 
under the Measuring condition shown in each table. A result is shown in Tables 1-6. 
[0039] Example 4 The underwater absorption spectrum and underwater CD spectrum of a 
complex with the polymer 1, (optical-activity S) -phenyl ARANI Norian (compound (S) -7) ( 
drawing 4 ), or L-alanine ( drawing 5 ) obtained in the dissymmetry discernment ability 
example 1 based on underwater whorl induction were measured under the following 
conditions. 

Measuring condition ( (S) -phenyl ARANI Norian (compound (S) -7)) ( drawing 4 ) 

Polymer 1:1.0 mg/mL : 4. 8mmol A monomeric unit / mLL-phenyl ARANI Norian 48mmol ([phenyl 

ARANI Norian] / [polymer 1] =10 mol/mol) 

solvent: — water eel length: — 0.05cm measurement temperature: — a room temperature 
(about 25 degrees C) 

Absorption spectrum: Jasco Corp. JASCO V-570CD spectrum: Jasco Corp. JASCO J-725L 
Measuring condition (L-alanine) ( drawing 5 ) 

Polymer 1:1.0 mg/mL : 4. 8mmol A monomeric unit / mLL-alanine 48mmol (a [alanine] / 
[polymer 1] =10 mol/mol) 

solvent: — water eel length: — 0. 1cm measurement temperature: — 0 degree C and 25 
degrees C (temperature control was performed using a Peltier style thermostat by Jasco 
Corp. ) . 

Absorption spectrum: Jasco Corp. JASCO V-570CD spectrum: Jasco Corp. JASCO J-725L [0040] 
A result is shown in drawing 4 and drawing 5 . (a) in drawing 4 is CD spectrum of 
polymer l-(S)-(7), and (b) is the absorption spectrum of polymer l-(S)-(7). CD spectrum 
(each of a polymer 1-L-alanine, 25 degrees C, and 0 degree C) and (c of (a) in drawing 5 
and (b)) are the 25-degree C absorption spectrums of a polymer 1-L-alanine. 
[0041] 

[Effect of the Invention] It can offer the new poly aryl acetylene derivative, and this 
invention has unique chiral discernment ability, and the poly aryl acetylene derivative 
of this invention has the peculiar property in which underwater shows circular dichroism 
to a long wavelength field, under existence of optical activity amine and amino alcohol, 
aminosugar, amino acid, oligopeptide, a polypeptide, sugar, etc. , and can use the 
derivative of this invention as high sensitivity high-performance material, such as a 
chiral sensor, an optical-resolution agent, liquid crystal, and a non-linear optical 
material. Moreover, the poly aryl acetylene derivative of this invention is excellent in 
the hydrophilic property, and underwater use is also possible for it. 
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(,>T«:2,$75/g%frr5:/n'jy;&[&< i 8«3lO 



K:<f*©75/^??£TT*©7jk*T*<D I C D<Difglil£3: 

[00 17] 
[312] 





g1 h> 


82 3y K> 










t«j x i<r* 










0.64 (432) 


+ 2.21 (367) 




2.09 (329) 


(5H 




0.19 (433) 


0.63 (367) 


+ 


0.58 (328) 




+ 


1.46 (432) 


5.03 (366) 




4.40 (330) 


(*)-* 


+ 


0.22 (433) 


0.72 (367) 


+ 


0.67 (331) 


(LK,2S)-9 


+ 


1.41 (432) 


4.66 (368) 


+ 


4.07(331) 


(l£2/?)-10 




1.44 (433) 


+ 5.29 (368) 




4.79 (331) 



[00 18] *20* [S3] 



run 




«1 a? h> 




»3 3-y h> 










1 


L-75 " > 


0.95 (431) 


+ 


2.97 (368) 


Z67 (331) 


2 


L-/<U> 


023 (434) 


+ 


0.83 (367) 


0.73 (329) 


3 


L-O-f » 


1.19(432) 


+ 


4.04 (367) 


3.70 (330) 


4 




0.96(432) 


+ 


3.27 (367) 


3.02(329) 


5 


L-7P U > 


+ 0.80 (430) 




Z46 (368) 


+ 2.18(331) 


6 




0.88(431) 


+ 


297 (368) 


2.68(330) 


7 


L-7i-ib77-> 


0.60 (434) 


+ 


2.19 (368) 


1.97 (329) 


8 


L-b'J> 


0.45(431) 


+ 


1.42 (368) 


1.23(329) 


9 




0.60(430) 


+ 


1.87 (367) 


1.64(330) 


10* 




0.11 (433) 


+ 


0.36 (367) 


0.32(328) 


ll b 


L-7 


0.11 (429) 


+ 


0.37 (368) 


0.32(331) 


12 b 




0.02(445) 


+ 


0.11(368) 


0.08 (337) 


13 b 




039 (432) 


+ 


1.20 (368) 


1.00 (328) 


14 c 




0.77 (362) 


+ 


4.56(366) 


3.89 (326) 


15 




0.96(431) 


+ 


2.96(368) 


261 (330) 


16 


L-7 


0.08(436) 


+ 


0.26 (367) 


0.23 (327) 


17 




0.17(431) 


+ 


0.56(368) 


0.47 (332) 


18 




1.43(431) 


+ 


4.66(367) 


4.05 (330) 


19 




020 (431) 


+ 


0.64(368) 


034 (329) 



[0 0 1 9] m2<Ol C D©«BE*ftttMT4>» 

ca 2) 

stf'JV— J_:i. Omg/mL : 4. 8mmo 1 t/ 
V-.f-ffi/m L 

+7;l/75V#Uv-i (^Jt) : l o 

: 7k 50 



-b7l/fi : 0. 0 5cm 
MEMS. : «2 5 1) 
[0] I (degree cn 2 dnol ' ) 
A ; ( n m) 

[0 0 2 0] S3*© I CDOSJ^ffttJJlTOiiOT 
365o &*5s S*©a(i7 5/^/^UV-J_ 
tfc) : 2, <H'Jv-_i_: 0. lng/nL, -tr7l/fi : 1 c 



(6) 



-_1_ : 0. 5 ng/mL. -tr/l/fi 



: 0. 2 cm, c te7^ / 

"ett#U^-±*<S»Lft^ofcO^ IN NaOH 
^ijPAT, pH***VFtU 3. 8, 3. 8, 6. He 

m^m (*3) 

*U7-i: 1. Omg/mL : 4. 8mmo 1 t/*10 



HO 
HO 



<0-X-^-\^OH 



^2 00 3-5 5 4 1 0 
10 

* V— #{£/m L 
75/i/#Uv-i (*/Ht) : 1 0 

■trjl/g : 0. 1 c m 

PJSrMfi : 0°CRtf 2 5°C QSSM9HtB*^ft (tt) 

[0] i #{5 (degree cm dmol ' ) 
A ; #{4 (n m) 

[0 0 2 1] #U V-JJi7k*T\ TIES 

[ft: 6] 

HO-V^O 
OH HOX-- i, *^-OH 



12 



13 



14 




HO 



^CHzCONHa 
NH 



NH CH 3 
NH 



16 



OH o< 



•vmZftZit-BrWl (l 2) - (l 6) <DtK±Vnnz$ts 



* 8l#fiTT*<D^ U v-J_(D7j<4>T£D I C D Ojg**$ 

[0 0 2 2] 
[«4] 





pH 








S633* h> 










U 


7.3 




1.39 (430) 


+ 4.72 (367) 


4.17 (330) 


13 


8.0 




1.32(431) 


+ 4.41 (367) 


3.88 (330) 


14 


72. 


+ 


022 (438) 


0.43 (372) 


+ 0.17(313) 


15 


122 




139(429) 


+ 4.41 (366) 


3.81 (329) 


16 


9.9 


+ 


0.07(430) 


0.25 (364) 





[0 0 2 3] %15 % B:4<D I C DflDjH«*ft!±JJlTOii 
0T*S5„ iSJ£» 1 N N aOH5riO^.Tg(fiOpH(C 



jHUV— J.: 1. Omg/mL : 4. 8mmoI 
50 }§(i:7j< 



11 



-trybS : 0. 1 c m 

m&mm • o^at/2 s°c ^mumtB^^e m> 

[0] ; -^fu (degree cm 2 draol ) * 



COaH 



(7) f$M 2003-55410 

12 

*i;lfi(nm) 

[0 0 2 4] *U7-ltt#^^ TIBS 
lit 7] 



R g i 



H 

^V^fj^iT COaH 



O 1 H 



V 

o 



1 i 



*^*S?£ii©#&TT-*>> g&StStttc 1 CDe- 



F^U '"W h\ 9 R^SETT?©* U v 
[0 0 2 5] 

r*5] 







Si 3v K> 




S3 a? h> 


ran 












[S3 x ur'fl) 


1 






1.15(429) 


+ 


3.73 (367) 




339 (330) 


2 






1.29(431) 


+ 


4.27 (368) 




3.99 (330) 


3 






1.25(432) 


+ 


4.15 (367) 




3.88 (329) 


4 






138 (432) 


+ 


4.69 (368) 




436 (330) 


5 




+ 


0.67(431) 




2.29 (368) 


+ 


2.06 (331) 


6 






1.07(430) 




3.70 (367) 




3.43 (329) 


7 


-L-7' 5 - > >f/HXr^ 




036(429) 


+ 


1.78 (368) 




1.62(330) 


8 






0.27(429) 


+ 


0.88 (369) 




0.82 (330) 


9 


u 


+ 


1.20(429) 




4.24(366) 




3.77 (328) 


10 










014(369) 


+ 


0.12(333) 


11 






0.08 (428) 


+ 


024 (364) 




0.20 (326) 


12* 


#'j(L-uy>) 


+ 


0.22(430) 




0.69(366) 


+ 


0.62 (327) 



[0026]it5<}'<DICD ©ffiJt&ft &U(T©3i 5 T* 

£3o ft* af, a«#y (l /#uv-x 

ttv ^©£3:Tii#Uv-xtfM?L&frofc©T\ 1 
N N T aOH^Mt> pH^tl^'tll 1. 9. 9. 
6, 12. 3(CLT^'JV-X^^lC^Lfci:C5 
■PSISfcfTofc. 50 



«9£*tt 5) 

*'J7-1: 1. 0ng/mL:4. 8nmol ^/V-J£{u/ 
eL 

*U^^K/#';v-x (*;Ut) : l o 
tfU-WFSS : 5. Ong/nL 
: 

-tr;l/fi : 0 . 1 c m 

mmmm ■ 2 5°c (gg»±B*#ft aao n©^;u 



(8) 



12003-554 10 



13 

[0] I (degree cm dmol ) 
A (nm) 



14 

* [0 0 2 7] #U v-J_tt*ifT» Ties 
[ft 8] 



OHOH 



OH^OH 
HO 



19 

.OH 



[>.▼ W-Jl 



20 



OH 

21 



OH 



OH 



OH 



OH O 



OH 



fOv PH 

OH 



OH 
23 



OH 



D--7/1/ K-^ 

24 



""OH 



OH ( 



OH 



OH 



OH 



^3 * b ""5^o» 

27 



T?££n*ft£to (19) ~ (27) <D*SIWJ =r» * 4?(Qtt2Stt&tg£ftT?0^J V-JJ0**T© I C 
CDe-^^-rci:fc^cfco JW±OtS*fr&, ffi [0 0 2 8] 



« 




JS1 =3-/K> 








jeixi(r 3 a) 






(4*10*0) 


19 


+ 


0.19 <437) 


0.24 (360) 






20 


+ 


2.22 (429) 


7.19(367) 


+ 


6.68 (332) 


21 




0.40 (435) 


+ 1.38 (364) 




1.28 (330) 


22 


+ 


0.61 (436) 


1.79 (367) 


+ 


1.86(330) 


23 




1.51(430) 


+ 5.32 (369) 




4.60 (330) 


24 


+ 


0.97 (432) 


2.87 (366) 


+ 


2.58 (330) 


25 


+ 


0.48 (435) 


1.49 (372) 


+ 


1.65(331) 


26 


+ 


0.51 (428) 


1.59 (371) 


+ 


1.72(325) 


27 


+ 


3.46 (434) 


10.8(367) 


+ 


9.65 (330) 



[0 0 2 9] 864^1 CDO»JS*ffttJJtTOiiO'P 
iifJS^ft (86) 

sH'JV-i: 1. 0ng/nL:4. 8nnol ^/V-W 
a L 

8MMft/#yv-_i_ (*;Utt) : 100 
fflt ■ * 



-tr;bg : 0 . l c m 

ffi'J^gg : 2 5°C (Sfi*JSPttB*»)t (ft) H©"W 

[0] ; #ttt (degree co* disol ' ) 
A ; #{u (n m) 
[0 0 3 0] 



(9) 

15 

7) K*SttSAr^*nS7U-;PJS4:LTtt, 7i 
x;bg, "f7^;US. 7x^>h'J;I^W:H<!)«I«6 

(7;l/3^>fc: FP*-7*7.*y/l/7y-;U7-fc 
fuy) (±c:ne)(D7 l J-;i/Sic7;u=i^i/t Kn^i/ io 

[-P (0) (OH) (OR) ] tfWWiL 
U ;Ug£>B&fifi 4: LTiiBg^ftfeBT- 
t>W£Li\ $/c, ORT-^£ft-l>7/l/P*>'gi:LT 

7'J-;USJ4, HHELfc7/l>3*5/i: Hp***** 1 ; 
;l/»<Dffifc, HtiIglS*WLTt)J:<, c<DJ:9&B 
UT»±7/l/4=-;l/», 7;bP4^>fi, ixf;H5 20 

5 «fc 3 4»*tt©B«S*#X-r S C fc L < & 

[00 3 1] *»H«3*iJv-tt, fOT/Y-TS^ 
7;lo4- i/ \l F p* S/*X * y ;b7 y — ;l/7 -t U^X 
N aOH^<D7;kft';®»?riN Rh« R 

i„ ifSL^l^MfcLKi. [Rh (cod);] 
B F * ' (nFh O) (cod=l, 5-:7^P:t^£ 

fix fh7tKn77> (THF) , ^^-y-y^Hco 
x— f/WRjffli, ^7-tfX h^x>%k*(Dl^fb7j<^ 
5>**;l/*;l/**"7K (DM SO) , s?*^* 



2 0 0 3 - 5 5 4 1 0 

16 

;l/A7~F (DM F) ftif0^^nh>ttgtt8«, * 

[0 0 3 2] *JHBflM«y v-OS^-gk LTH\ 5« 
±, »*L<tt5 0W±, iDJfSKlilOOWi. 
?^lc!iflL<S500 «±T'$. 5. #!P!<E># 'J v- 
©ffii:LT«\ th'J'J/JI, Ay^Aitt&ifO&Sitt 
^> #$S77^x^A&£ifAW£>n3 0 *56W<D# 

7{fc£ti©B&g£> ffi'J 7Ks?7;l/47UxxrMfcL 
fcfg, N a 0H^©7/b*yT-$ttSLT-#©7;Mr;l/ 

[0 0 3 3] *^W<D4?y (7/l/3^>tFa+->*X 
*y;l/7y-;l/7-tr^-U» {±, ■>X-h7yv-i' F© 

*75;7*3-*, r^/m. 7 57K, *yrf^7 
^ F, #'J"Wh\ »3F©#£T. *tfTfi»fi1B« 

[0 0 3 4] 

[003 5] Wm\\ #'J [(4- (ih+fkHo 
*-7jfrX*»J;W 7xx;l/) 7-fe5 L U7] (#>Jv- 

[ft 9] 



17 



(10) 



CH 8 (PhaFTsPdC^, CuJ. PhsP 

+ H-C-C-SHCHg - 

EfeN CHg 



2003-55410 



CH 8 

■c-shci- 



18 



HsC-|h=— Br 



oa 



{ntatuono 



H 3 C- ^= 



OEt 



THF 



1) NaOH/BOH _ 9^ 

2) HQ aq. o 




jBF 4 * -maO 

[Rh(cod} 2 lBF4(/»t 2 0) 
KaOH/Hap, SO *C, 24 h 



ME PA 





Ha aq. 



(1) (4- (xh^S/bFP^mU/l/) 7x^ 
Jl) 7^=f-Uy (ME PA) (D^f& 

mmmm^T. a --fu^s-^^y^y so g (17 

7mmo 1 ) 5:h>J7x-/l/*X7^>2 0 Omg 
(0. 7mmol), H^ft^2 6 7 mg (1. 4mm 
olK h U 7x^*X7^ >^7^A^D 'J F 
497mg (0. 7mmol) OSffiT^ SiFUxf 
;b7^> (5 0 0mL) ^TimShV t^lli/ 
U;l/7-fe^U>2 6m L ( 1 8 6mmo 1 ) 

^^■WtCfffco C^-9^3 8. lg (15 1mm 

0 1 ) «h;bx> (7 0 OmL) tbUx?;I/75 
>(32mL) Ofi^iffliKS^L, hU7i-;l/*X 
Uyi . 9 g (3 Ommo 1 K fh7+Xb J J7x 
x;l/txX7Y>^7> ;, )A5. Og (4. Smmol) 
r?ftT, i'Jy^Xf;l/2 3. 2mL (18 0mmo 

i) fc«3iR»w«T'ffSJss*fc. i i orr* 2 «pras 

^D7F^77>r- ^x^;l/ : s\*?y= 40 

1 : 5^10 : 0) -pflHHU WJSt"S HJ ^rto/U 

77> (THF) (2 00mL)^ ljfi£Ofh77 
^;l/7>^-^^7;b*U KOTH FiSffi (2 2 5m 
L) ilffi^U fifflT?305M«a»U HJ*^;W>U 

8. 6g(D (4 ->'xfWX*'J/i/7xX;l/) 7-b^ 
GfcS (b. p. ) =102t/0. 5mm 
Hg) 0 CtD^4. 1 g*x*/-;l/ (5 OmL) \C 

»su 2t>icm&7m<ti-bvvi±7k®}& (6 3m 50 



L) *ftlAT5l*IB^ja-P8WU -^xfvl/S<D& 
»SU l H»7j(M^M/)lttlc&5$T 
lip* fee ^F»»«5Ji-e*0Hl#, >aD*;HTllH 

*«*LTBWHn»«* (4- (xF^>tFD^t> 
X*U/l/) 7xx;!/) 7-fe^-U> OUT* MEPAtBS 
15) 3. 7g£rf#fc 0 iHCMEPAO' H NMRX 
h;U^To 
[0 0 3 6] (2) g^gjfi 

l^Tfrofco ME P A ( 1 . Og, 4. 8mmolK 
[R h (c o d) 2 ] B F, • (nH* O) (c 
od = l, 5-: ^P^^^xy) (8mg, 0. 0 
2 4mmol) ft/v-^lftiWMt : [M E P 
A] / [Rh] - 2 0 0) £ffl^T, *IMfcf- HJ^A 
(7. 2mmo 1) ( [NaOH] / [M E P A] - 
1.5) #ffiT, 3 0°CT*2 4«F«ia^*« 

/Co R*£^**iHBfflxir/-;l/4itaff, 
ttO#y [ (4- (xh*'>kFn^>*7*U;M 7 
xx;U) 7-tr^Uy] O^hU^ixJtt 
0t:U7-i-Na) *SHWEf3fc 0 flStlfctfUv 
(3 0 OmL) tSUPU 5 3i^ittll!*JS» 
(2 OmL) *ta*rmH«#Lfc», S&tfJffifcJ: 

#Uv-Jj£S«Wfcf#fc 0 ^U^-i^' H NMR 

7.^h)i&>), &tiz#vv-iL»mmm&i oo 

0# , Jv-tfS6tlfto 02tC#Uv-J_<DDMSO- 
d 6 ff, 8 0tt'O' H NMR^hMSto 



(11) 

19 

[oo37] imm 2 $&h,mmicm-3< wmm 
mMMi?mc>t\rcXv?-±<D (r) -xit (s) - 

1- (l-^-7f-;W x^;b7 5> (2) #&TT-©K 
MS&ft (0 3) 

#yv-J_: 1. Omg/mL : 4. 8mmo 1 
v-ijiffi/m L 
(R) -X« (S) -1- ( 1-^7^71/) xf;l/7 5 
V (2) (48mmol) ( [ 1 - ( 1 —f 7?"7l/) X 10 
7-/1/7 5>] / [#U V-Jj = 1 Omo 1 /mo 1 ) 
M:DMSO 
-tr/HI : 0. 0 5 c m 
SHJESg : (19 2 5 °C) 

B*#tt OHO J AS CO V-5 

7 0 

CDW h/l/ : B#3Hfc (ft) J AS CO J -7 
2 5 L 

Sl^jeS%BI 3 K^f. 0 3*<D (a) {±3p'jV-J_- 
(S) - (2) ©CDX^^h;k (b) li*'J?-i 20 
- (R) - (2) (DCDX^h/k (c) ti^'JV- 
_L- (R) - (2) CD^lRX^^ h;UT$.§ 0 

[0038] mmm 3 y xhgkcomfe 

M%<D{t-&Va\C-3^Z#V V- 1 ©ffftTT-OX DM S 
Off" (gl) Xt±7j<* (S 2-6) T-©:n-y 
ft^Rtf^7MfP3$ [0] ^tc^-TS'J^ffTT- 
iJ£ Ltzo iSSH^rSt 1 ~ 6 IC^To 

[0039] ni&tfM 7k(fToe.^g§saics-^<^ 
nmm\T*nt>nrc#v-?-±_tJt¥m i & (s) -71 30 

-^77^/-/!/ «t£14j (S) -7) ) (04) Xte 
L-75x> (0 5) £<D§flf*CD7}<*T<73gM?X^ h 

7i/Ro-"c D7-^ h^^o^ffTTiJjgtfco 
iJ££ft ( (S) -7i^77^/-;i/ 

(S) -7) ) (04) ) 

X : 1 . Omg/mL : 4. 8mmo 1 ^6/ 
V— Jjifi/m L 

L-7i-;l/77-/-;H8mmo I ( [7i-il/7 
7-7-;H / [/tfy^-jj = 1 Omo 1 /mo 1 ) 

: 7j< 40 
-tr;Hs : 0. 0 5cm 
ifiJSSfi «$2 5°C) 

B*#t\: (ft) J AS CO V-5 

7 0 

CDX^7h/L-:B*7»t (ft) J AS CO J -7 
2 5 L 

SlJS&ft (L-77-» (0 5) ) 

45'JV-i: 1. Omg/mL: 4. 8mmol ^7 

-?-#{ii/ m L 

L-77->4 8mmo 1 ( [77->] / W'J"7- 50 



^FM 2 0 0 3 - 5 5 4 1 0 
20 

Jj = 1 Omo 1 /mo 1 ) 
•fe7l/fi : 0. 1 c m 

iffJSSJS : 0°C&O*2 5°C (igfiWiB*^ (ft) 
^©^^x^SggB^ffl^T'fTo/c) „ 

: B*#ft (ft) J AS CO V-5 

7 0 

CDX^h;^B*M (ft) JASCO J -7 
2 5 L 

[0 0 4 0] 4 RO-*0 5 fC^To 0 4*<D 

(a) li^')7-l- (S) - (7) cDCDX^F 
7k (b) tt#'JV-J_- (S) - (7) ©MX^ 
h;UT'fei. 0 0 5*£> (a) , (b) I4#U^-J_-L 
-77ry<Dftl?n, 2 5°C, 0°CT<DCDX^Zb 
7k (c) a*'j7-l-L-77X>02 5tT*©il 

[0 0 4 1 ] 

[%WO^m] #58HBW\ iT^^4-°U7'J-7kT-tr 7 c b 
77l/3-;k 7 5/H, 7^7^ *ydK7>h\ aK 

[0ffi(Dffi#5S:ifiH7l] 

[01] ♦aWOt/v-fcftS (4- (xh 

*'>tKn+i/*^iJ;|/) 7xx;|/) 7-fef-l/XDC 
DC1:. *, 2 5°CT©' H NMRX^^h7l/<D^ + 
— F£75"f„ 

[02] 0 2tt, *aWOJj?U [ (4- (ih+ftK 
D+i/^X*y7l/) 7xX7k 7-trf-U>'] ©DM SO 
-do*, 80°CT-<d' II NMRX-^7 h^l/tD^-v — 

[03] 03(i, DM SO*, 3?ffi (ft2 5t) T'<0> 
(R) -Xtt (S) -1- (1-^-7^71/) x5^7l/75 
>#ST"P©, *l6IWO*y [ (4- (Xh*v/fc KD 

*i/*x*y;i/) 7x-7U) 7-fe^uy] (#"J7- 

J_) 0!RiK;v**h7l/fttfCDX^*Wl/*aRT„ 03 
*<D (a) tttfUv— J_- (S) -1- (l-±7^ 
7l/) x^;U7 = ><DC DX-^ h7k (b) (ijH'Jv- 
J_- (R) - 1 - (1-7^7^71/) X^7l/7 5>CDCD 
*"<*h;k (c) li/HUv-I- (R) -1- (1- 
7^7^71/) xf;l/75><DM^i' h7l'T?*5o 
[0 4] 0 4 8, 7jot«, M?M CS52 51C) T*<D, (S) 
-7x^71/7^x7-71/ (7) ££TT^, *WR<D# 
y [ (4- (ih+j/fcFn*f*X*'J*) 7xx 



21 

hJl/fcjjVTo 04*<D (a) (i^'Jv-x- (S) -7 
i-zVZ^y-MCDX^^h^ (b) tttf'Jv 
-X- (S) -7xx;l/7^-y-;l/Oe5iJX7.^^ h;l/ 

[05] 0 514, Tkf, 0°CRtf 2 5^T'C7X 
->#£TT?<D, *aH0tfU [ (4- (ih+J/kK* 



(12) #12 0 0 3-5 5 4 1 0 

22 

J_) OKIRX^^ h;l/Rt>*C DT.^ h)lZx<to 0 5 
(a) , (b) atfUv-x-L-Tv-VO^ft 

?-I-L-77-y©2 5°CT-CD©lRX^^ Y>IT*& 

So 



[01] 
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